
Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information  Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number  

1. REPORT DATE 
30 SEP 1997 2. REPORT TYPE 

3. DATES COVERED 
  00-00-1997 to 00-00-1997  

4. TITLE AND SUBTITLE 
DURIP: Acquisition of a Liquid-chromatography / Mass-spectrometry 
System 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
University of California, San Diego,Scripps Institution of
Oceanography,La Jolla,CA,92093 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

2 

19a. NAME OF
RESPONSIBLE PERSON 

a  REPORT 
unclassified 

b  ABSTRACT 
unclassified 

c  THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



DURIP:  ACQUISITION OF A LIQUID-CHROMATOGRAPHY /
MASS-SPECTROMETRY SYSTEM.

Ralf Goericke

Scripps Institution of Oceanography
9500 Gilman Dr.

La Jolla, CA 92093-02218
E-mail:  rgoericke@ucsd.edu

ph: 619 534-7970, fax: 619 534-6500

Award # N00014-97-1-0345

LONG-TERM GOALS:

My primary research interest is the effect of phytoplankton community structure on
carbon cycling and optical properties of the marine environment.  Methods used in our
lab are based on biomarkers - chlorophylls, carotenoids, and sterols - to study marine
phytoplankton communities and their effects on carbon cycling in the ocean and ocean
optics.  It is my intent to contribute with these studies to the understanding of the factors
that govern these processes in the ocean.  I intend to continue water column studies in the
Southern California Bight and to start a program in the Eastern Tropical Pacific to study
the interaction of phytoplankton physiology, water column structure and subsurface
oxygen concentrations.  In parallel, I will study phytoplankton-derived chromophores in
the marine environment, characterized these, determine their effects on ocean optics and
access their utility as biomarker for the study of phytoplankton in the ocean.

OBJECTIVES:

The objective of the award is to purchase an liquid-chromatography/mass-spectroscopy
(LC/MS) system for the characterization and analysis of biomarkers isolated from the
marine environment.

WORK COMPLETED:

We purchased a Finnigan LCQ ion-trap mass-spectrometer with an electrospray (ESI)
and atmospheric pressure chemical ionization (APCI) source and a Shimadzu binary high-
pressure-mixing LC system capable of solvent delivery at low flow rates with a UV/Vis
detector.  The system was set up in a newly renovated laboratory in July/August.  The
integration of the LC with the MS system was achieved.  So far we have developed
methods for the LC/MS analysis of chlorophyll degradation products and carotenoids in
extracts of sediment and water column particulate samples.  We have isolated or
synthesized a range of standards and have subjected these to MS and MSn analysis to
characterize the response of these compounds to the different ionization methods and to
ion-trap fragmentation.  A range of samples was subjected to preliminary analysis as well.



RESULTS:

We have set up an LC/MS facility that is currently being used by a variety of scientists at
SIO for the analysis of pigments, sterols, microsporin amino acids and pharmaceutically
active natural products.  My group has used the instrument to analyze novel
chromophores isolated from sediments and pigments associated with a strain of
Prochlorococcus sp. that is found in the upper part of the oxygen minimum of the
Arabian Sea and the Eastern Tropical North Pacific.   In sediments we discovered esters
of the chlorins pheophorbide a and pyropheophorbide and the carotenoids
(iso)fucoxanthin-5'-dehydrate and (iso)fucoxanthiol-5'-dehydrate; compounds that we
believe to be biomarkers for the grazing of copepods on diatoms.   The analysis of the
pigments of Prochlorococcus confirmed our previous identifications and revealed the
possible presence of large concentrations of b-cryptoxanthin-5,8-epoxide in this strain
when grown under low light conditions.

IMPACT:

The availability of an LC/MS system at Scripps has greatly increased our analytical
capabilities.  In particular it now allows us to unambiguously identify the compounds we
routinely analyze by HPLC as part of other programs.

RELATED PROJECTS:

Our LC/MS system will benefit a range of programs at Scripps:  Pigment-identifications
carried out on the system will benefit my NSF-sponsored work in the Arabian Sea and the
Eastern Tropical North Pacific.  Work proposed to ONR, a study of detrital
chromophores and their impact on ocean optics, relies on the availability of an LC/MS
system.


